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I. Introduction
One of the main aims of economic policies is to ensure the full employment of the total labor force in the economy and thus to reduce the unemployment rate to zero or to the lowest possible level. The total labor force in an economy is divided into two groups: those who are employed and unemployed. Unemployed persons are those who do not work in a paid job. The employed people are regular employees, unpaid family workers, employers and self-employed persons. Among them, the sum of employers and self-employed can be defined as the entrepreneur (Koellinger and Thurik, 2012) . It is clear that changes in entrepreneurship, as a component of total employment will have an impact on employment and therefore unemployment. In other words, the existence of a relationship between entrepreneurship and unemployment can be pointed out easily.
In the literature, there are two main views on the relationship between entrepreneurship and unemployment. The first of these is the view called "Schumpeter Effect" which suggests that unemployment will decrease as entrepreneurship increases (Garofoli, 1994; Audretsch and Fritsch, 1994; Audretsch, et al. 2001) . The second one is the "Refugee Effect". According to this view, the increase in unemployment encourages entrepreneurship (Blau, 1987 , Evans and Leighton, 1990 , Evans and Jovanovic, 1989 , Blanchflower and Meyer, 1994 . In relation to the issue, a number of empirical studies have been conducted on various countries in recent years and different findings have been found (Prachowny, 1993; Audretsch, et al., 2005) .
Nevertheless, studies on the Turkish economy have been quite limited. Therefore, in this study the relationship between entrepreneurship and unemployment in Turkey are discussed and analyzed with the Autoregressive Distributed Lag (ARDL) model. The quarterly data of Turkish Economy included 2000-2016 periods have been used in the empirical model. The study differs from other studies related to the subject in terms of data, modeling method and/or the result obtained and has the potential to make an important contribution to the literature in this respect.
II. Theoretical and Empirical Literature
Cantillon first described entrepreneurship as an "economic actor" at the beginning of the 18 th century, and the concept has been the subject of theoretical debates. Over time, wide ranges of definitions have been made about the concept and entrepreneurship has been assessed in 12 different ways and in three basic traditions: German, Austrian and Neoclassical traditions (Herbert and Link, 1989: 41; Wennekers and Thurik, 1999: 31-34) . However, in all definitions, the effects on the economic functioning of entrepreneurship have been neglected and generally defined as a 'person' or 'firm'. In fact, entrepreneurship can be a very dynamic concept influencing the economy, given the creation and acquisition of new economic opportunities and their competitive aspects. As a matter of fact, Wennekers and Thurik (1999: 46-47) treat entrepreneurship mainly as behavioral characteristics of persons and describe them in company and industry as well as national dimensions. According to this, entrepreneurship is about taking decisions on all matters related to the use of resources and institutions in the face of uncertainties and similar obstacles in the market, either on their own or as a team, inside or outside the organization; shows the ability and willingness to create and acquire new economic opportunities such as new products, new production methods, new corporate schemes and new product-market combinations. This allows entrepreneurship to be established and new entrants to the market, and to be associated with macro variables (Wong, et al., 2005: 339) .
The effects of entrepreneurship on the economy are discussed both theoretically and empirically, as well as how they will be identified and addressed. In this framework, the effects of the entrepreneurship on the economic growth, cyclical fluctuations and unemployment are the most researched and debated topics in the last period. (Johansson, 2000, Hurst and Lusardi, 2004) . This phenomenon is explained by unstable economic growth in some studies (Audretsch, et al., 2005) . Finally, there are studies suggesting that there is no relationship between entrepreneurship and unemployment and even that the interaction is bi-directional (Carree, 2002) .
Regarding the subject, one of the few studies on Turkish Economy is Kum and Karacaoğlu (2012) . In the study, annual data of Turkish Economy included a period of 1985 to 2009 have been used and FMOLS (Fully Modified Ordinary Least Squares) and DOLS (Dynamic Ordinary Least Squares) methods have been adopted. In the paper, the share of selfemployed in total employment was accepted as the entrepreneurial rate, and as a result, the increase in the unemployment rate was found to reduce entrepreneurial activities. Accordingly, there is a negative relationship between the two variables, and the causality is towards from unemployment to entrepreneurship.
In another study by carried out Halıcıoğlu ve Yolaç (2015) have been investigated
Refugee Effect in the OECD countries and Turkey. In the study using ARDL (Auto Regressive Distributed Lag) method, 1986-2013 period data of the countries were used. In this framework, it was tested whether the increase in unemployment rate increases entrepreneurship. As a result of the analysis, the increase in unemployment rates in Belgium, Canada, Sweden and the United Kingdom has been increased entrepreneurship but has been found to reduce in Greece, Luxembourg, and Portugal. In Turkey and the other countries, a long-term relationship between unemployment and entrepreneurship could not be found.
According to Özerkek and Doğruel (2015) , entrepreneurship and unemployment are negatively related in the long term and the increases in entrepreneurship have being reduced unemployment. This result has been obtained using the Vector Error Correction Model (VECM) and Turkey's annual data for the 1970-2013 periods.
III. Empirical Method and Data
In this study, the relations between entrepreneurship and unemployment is analyzed with Autoregressive Distributed Lag (ARDL) model which developed Pesaran and Shin (1999) and Pesaran, et al. (2001) . The main reasons for choosing this method are that short and long run coefficients can be estimated at the same time; long-run relationships between variables can be determined independently of the degree of stationary; each variable in the model can be given a different lag length; can be applied to small samples (Pesaran and Pesaran, 1997: 302-303; Narayan, 2005) .
Two models are defined in the study to determine the relationships between entrepreneurship and unemployment. The first model is arranged to reflect the Schumpeter effect and the second model reflect the Refugee effect. In other words, unemployment is considered as a dependent variable in the first model whereas entrepreneurship is considered as a dependent variable in the second model. Thus, it will be possible to evaluate the subject discussed in the literature in both dimensions. Models can be formatted as follows:
and represent respectively unemployment rates and entrepreneurship rates with the subscript t indexes time period and is classical error term.
In the analysis, the entrepreneurship rate has been broadly defined as entrepreneurship.
According to this, within the total employment, self-employed persons (employers) as entrepreneurs in the enterprises having legal personality and self-employed persons (selfemployed persons) as entrepreneurs in the enterprises which do not have legal personality were taken as entrepreneurs. Therefore, the share of employers and self-employed in the total labor force was used as the entrepreneur rate as agreed by Koellinger and Thurik (2012) . The share of the unemployed in the total labor force was also taken as the unemployment rate. In analysis was used quarterly data and all data is provided on the Turkish Statistical Institute (TSI) official website. On the other hand, the variables were seasonally adjusted with the Census X-12 method and Hodrick-Prescott (HP) filter was used to obtain the cyclical components. In other 
IV. Econometric Tests and Results

A. Unit Root Tests
Although the ARDL method allows variables with different degrees of stationary to take part in the same model and test long-term relationships, it requires that the variables are not I(2) (Narayan and Narayan, 2004) . Therefore, as in many time series models, it is a necessity to perform unit root tests. The stationary of the variables was first analyzed using the Augmented According to Table 1 , the unemployment rate has a unit root at the level according to both ADF and PP test. However, when the first difference is applied, the stationary hypothesis is accepted. Thus, the result is that the unemployment rate is I(1). On the other hand, it is observed that the entrepreneurship rate does not include unit root according to both test results.
The entrepreneurship rate is stationary at the level and it is I(0). These results show that the relationship between entrepreneurship and unemployment should be analyzed by ARDL model instead of traditional methods.
B. ARDL Models
The relationships between variables in ARDL model are analyzed in two stages. 
In equations (3) and (4) p represents the number of the lag and it is determined by Akaike or Schwarz information criteria and the lag providing the smallest critical value is regarded as the optimal lag length. Lag length test results for Model 1 and Model 2 are presented Table 2 .
In this test, the maximum lag length was accepted as 8 and the optimal lag length was found as 3 for Model 1 and 4 for Model 2. Thus, by applying for these lag lengths, for equation 3 which shows Model 1, the ARDL (2,3,1) model, and for equation 4 which represents Model 2, the ARDL (1,3,4) model were estimated. In order to the determination of the long-run relationships in the ARDL method, the lagged coefficients of the dependent and independent variables in the equations (3) and (4) If F statistic value is greater than the upper critical value, it is decided that there is a long-term relationship between variables and that the variables are co-integrated. Bound test results for models are shown in Table 3 . According to the results, the calculated F statistic values for both models are greater than the upper critical values in all confidence intervals. Therefore, it is concluded that there is a long-term relationship between variables. Pesaran, et al. (2001: 300) .
After determining the long-term relationships, parameter estimation was made for both models. The results of ARDL (2,3,1) for Model 1 and ARDL (1,3,4) for Model 2 can be seen in Table 4 . Long-term coefficients for models are summarized in Table 5 . According to the Model 1, there is an inverse relationship between unemployment and entrepreneurship and causality is from entrepreneurship to unemployment. Thus, 1 percent increase in the rate of entrepreneurship reduces the unemployment rate by more than 2 percent. However, there is a positive relationship between the variables according to Model 2, in which entrepreneurship is taken as a dependent variable, but this relationship is not meaningful.
The short-term dynamics of the models in the ARDL method are illustrated by the error correction mechanism. The short-term forecast or error correction results of the models can be seen in Table 6 . Error correction coefficients calculated for both models are marked negative and meaningful. In other words, according to models, the short-run imbalances are eliminated in the long-run and the system is converging to the long-run equilibrium. However, according to Model 1, only 29% of the short-term imbalances are eliminated every three months, while 54% of the imbalances are eliminated every three months.
It was observed that the short-term coefficients of the models were not in harmony with the long-term results. According to the Model 1, lagged changes in unemployment and entrepreneurship can lead to increased unemployment, but these changes are eliminated in the long-run. Similarly, the results of the Model 2 are not in line with the long-term. This is because there is a negative relationship between two lagged changes in unemployment rate and entrepreneurship in short-run. In other words, short-term increases in unemployment can lead to a decrease in entrepreneurship. However, according to the error correction coefficient, this effect is temporary and disappears in the second period. 
V. Conclusion
The effects of entrepreneurship on the economy have been an important debate issue in the literature for a long time. In addition to its effects on business cycles and economic growth, with the impact of globalization, entrepreneurship has emerged as a subject of intensive research on how it affects employment and unemployment. Because the changes in entrepreneurship, which is an important component of total employment, naturally affect employment and unemployment. However, the main argument is whether entrepreneurship affects unemployment or whether changes in unemployment determine entrepreneurship? Furthermore, the relationship between the two variables is positive or negative way?
In this study, in order to answer these questions, two separate models were established within the framework of the ARDL method using the quarterly data from Turkey's 2000-2016
periods. The unemployment rate in the first model and the entrepreneurship rate in the second model were taken as dependent variables. As a result of these estimations, a negative relationship was found between entrepreneurship and unemployment. In other words, it was concluded that the Schumpeter effect was valid. On the other hand, it is not possible to talk about the effect of refugee. Although the results of the estimation reveal findings in this direction, the results are not statistically significant. Therefore, it is not wrong to say that entrepreneurship does not increase during periods of cyclical unemployment. From this point of view, findings support the idea that the unemployed persons will not tend to entrepreneurship because they do not have sufficient capital, knowledge and equipment.
According to the findings obtained from the study, the increases in entrepreneurship in Turkey reduce unemployment. For this reason, the application and development of policies that encourage entrepreneurship is important in terms of reducing unemployment. However, the fact that struggle with unemployment is based solely on these policies should not be considered as the only solution. In order to find a permanent solution to the problem, determining the structural reasons of unemployment and producing policies accordingly will be the healthiest way.
